In vitro and in situ experimental model for X-ray microanalysis of intestinal epithelium.
Intestinal chloride (Cl) transport is disturbed in a number of diseases. X-ray microanalysis can be used to study the distribution of Cl and other ions in intestinal epithelial cells. In this study it was attempted to establish an experimental system that retains the in vivo elemental composition of intestinal epithelial cells. An in vitro system was set up in which a segment of rat intestine was mounted in a bath and perfused with different fluids. The chloride in the bath or in the perfusion fluid could be exchanged for gluconate or bromide to determine the direction of chloride fluxes. An in situ system was set up in which the animal was anesthetized and a segment of the intestine was perfused with different solutions. In the in vitro experiments the concentration of Na and Cl in the epithelial cells increased and that of K decreased. These changes occurred within the first 30 minutes of incubation. Uptake of chloride occurred mainly from the bath, as seen in experiments where bromide was used as a chloride analog. The concentration gradient between bath and tissue determined the extent of chloride uptake. Addition of glucose to the perfusion fluid and bath did not improve the results. In the in situ system, preservation of the intracellular ion composition was better. Acceptable results were obtained with perfusion with Krebs-Ringer's buffer without glucose for 30 minutes. In this case, the elemental content of the cell did not change appreciably during incubation. If glucose was added, the Na concentration increased in comparison to the control, both in crypt and villus cells. It is concluded that the intestinal epithelium is a sensitive system, very prone to disturbance of its homeostasis. However, the in situ system can be used in studies of agonist-induced ion transport.